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DETAILED ACTION 

Applicants’ arguments, filed 2/18/2008 have been fully considered but they are 
not deemed persuasive. Rejections and/or objections not reiterated from previous office 
actions are hereby withdrawn. The following rejections and/or objections are either 
reiterated or newly applied. They constitute the complete set presently being applied to 
the instant application. 

Applicant’s amendments to claims 40 and 43 are acknowledged. Claims 44-48 
are new. Claims 40-48 are under examination. Claims 1-39 are canceled. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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Claim 40-42 and 44-48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Marks et al. (US Patent 6,794,128) in view of Kallal et al. (Journal of 
Biochemistry, vol. 273 (1998) pages 32-328) in further view of Proffitt et al. (Cytometery, 
vol. 24 (1996) pages 204-213). 

The instant claims are drawn to a machine readable storage medium comprising 
a program containing instructions for measuring internalization of cell surface proteins 
through a cell screening system. 

1 . Claim 40 recites identifying internalized cell surface receptor proteins in cells 
where individual cells comprise at least a first luminescent reporter molecule that 
reports on the cell surface receptor and at least a second luminescent reporter molecule 
that reports on cells. Internalized cell surface receptors are identified by determining a 
luminescent signal from the first reporter molecule that surpasses a user defined 
intensity. 

2. Marks et al. teach a method of internalizing phages into target cells and 
identifying the internalized phages (Abstract). The prior art teaches a method of 
identifying internalizing antibodies and internalizing receptor ligands (col. 1, lines 20-26, 
col. 3, lines 17-25). This includes identifying internalizing antibodies as well as 
internalizing receptors (col. 1, lines 20-25). The method can be carried out by labeling 
the phage with a reporter gene encoding a fluorescent protein such as GFP or a 
luciferase (col. 2, line 66 to col. 3, line 5; and col. 4, lines 9-12). 

3. Marks et al. teaches a method of identifying internalized receptors (col. 13, lines 
44-55) as well as using reporter genes to identify cells that express GFP. This method 
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can be used to identify target cells (col. 17, line 45 to col. 18, line 22) within a 
subtractive cell line (col. 18, lines 23-65). Here, the subtractive cells display all the 
markers of the target cell except the marker (e.g. receptor) that is to act as a target for 
the desired binding of antibodies or binding polypeptides. This reads on the limitations 
set forth in claim 40(a) where each cell is contacted with at least two reporter molecules 
and claim 47 reciting a second reporter molecule that is a fluorescent reporter molecule. 

4. Furthermore, Marks et al. teach the labeling of antibodies with fluorescent labels 
that intern report on the internalization of receptors (col. 9, lines 7-37 and col. 12, line 40 
to col. 13, line 55), as in claim 45. 

5. Marks et al. goes on to teach identification of an internalized phage (col. 19, line 
57 to col. 20, line 10) with the use of a detectable fluorescent signal where the phage 
bears a marker (e.g. label) and the surface bound or internalized phages are sorted 
(col. 20, lines 3-14). 

6. The prior art of Marks et al. teaches the measuring of internalized phages with 
FAC (fluorescence activated cell sorting) (col. 46, lines 47-48; col. 47, line 65 to col. 48, 
line 3; and Figure 9). This reads on the limitations set forth in claim 40(b) where 
calculations on cells that have internalized the luminescently labeled reporter molecule 
are performed. 

7. Claim 40, step (c) recites displaying data on internalized cell surface receptor 
proteins. 

8. Marks et al. teaches a table containing data on cell surface bound phage and 
internalized phage (col. 29, Table 4). 
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9. Claim 41 recites the steps (a) and (b) carried out at multiple time points. As 
illustrated in Figure 9, the internalization of the phages are calculated at multiple time 
points. 

1 0. Claim 42 recites determining an aggregate area of the objects that represent the 
internalized cell surface receptor protein (step (i)) and a number of objects that 
represent the internalized cell surface receptor protein (step (iv)). 

1 1 . Marks teaches that the methods of the prior art invention can be used to identify 
internalizing receptors and regions of the receptor that when bound induce 
internalization of the binding moiety (col. 3, lines 17-20), as in claim 41, step (i). Marks 
further teaches the identifying of internalized members of the phage display library if the 
members are internalized into one or more of the target cells (col. 3, lines 38-40). 

12. Marks does not specifically teach a reporter molecule that labels a cell surface 
receptor protein to produce a labeled cell surface receptor protein or that the 
luminescent signals are form the “labeled cell surface receptor protein” and luminescent 
signals are from the “labeled cell surface receptor protein”, as recited in claim 40, step 
(a). Marks also does not teach a first luminescent reporter molecule that comprises a 
fluorescent protein, fluorescent reporter molecule, or a cell surface receptor protein 
which is a G-protein coupled receptor, as in claims 44, 46 and 48 respectively. 

1 3. Kallal et al. teach the direct labeling of the 02-Adrenergic Receptor ((3 2 AR) with a 
green fluorescent protein (as required in claims 44, 46 and 48) to study the (3 2 AR 
trafficking including internalization of P 2 AR (Abstract; page 322, col. 1, Tfl). Agonist- 
mediated internalization of (3 2 AR-GFP was assessed (page 324, col. 1 , 1j2). Kallal et al. 
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teach the study of internalization of p 2 AR-GFP wherein fluorescent images are 
obtained from single cells (page 324, col. 2, If 2 to page 325, col. 1) (i.e. measure of 
internalization), as in claim 40(a). 

14. Marks in view of Kallal et al. does not teach calculating a number and or percent 
of the individual cells that internalized the at least first luminescently labeled reporter 
molecule. Marks in view of Kallal et al. also do not teach a machine readable storage 
medium comprising a program that executes procedures for measuring internalization of 
cell surface receptor proteins. 

1 5. Proffitt et al. however teaches a computerized scanning system and algorithm 
(page 207, col. 1 , If 3) that is able to measure the relative cell numbers (page 204, col. 

1 , lines 1-4) that contain a fluorescent label. The total relative fluorescence intensity for 
the entire well containing cells is determined, “which is proportional to cell number” 

(page 207, col. 1 , 1f4 to col. 2, If 1 ). Figure 3 shows the number of cells per well. 

16. It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to modify the procedure of labeling antibodies and 
bacteriophages that are internalized by a cell with a fluorescent proteins as taught by 
Marks with the method of Kallal et al. that directly labels the receptor with GFP. One of 
skill in the art would have been motivated to label the receptor protein directly because 
Kallal et al. teach that this technique provides for a more extensive optical analysis of 
the internalization and recycling of the receptor (Abstract). One of skill in the art would 
have had a reasonable expectation of success at utilizing the method of Marks with that 
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of Kallal et al. because both teach the study of internalizing receptors using 
fluorescence. 

1 7. It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to modify the procedure of labeling the internalizing 
receptor a fluorescent protein as taught by Marks in view of Kallal et al. and then 
measuring the number of cells that had the internalized fluorescent protein with the 
computerized scanning system as taught by Proffitt et al. One of skill in the art would 
have been motivated to use the cell quantifying fluorescently labeled cells as taught by 
Proffitt et al. to measure the internalization of cell surface receptors as taught by Marks 
in view of Kallal et al. because Proffitt et al. teaches that this is an effective method of 
determining which cells are viable cells (i.e. cells that are alive not dead) (page 21 1 , col. 
1 , 111 ). One of skill in the art would have had a reasonable expectation of success at 
utilizing the computerized scanning system that determines the number of fluorescing 
cells taught by Proffitt et al. with the assays of internalized reporter molecules as taught 
by Marks because Marks and Kallal et al. teach labeling using fluorescent proteins and 
wherein the system of Proffitt et al. measures fluorescence. 

3. Claim 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over Marks in 
view Kallal et al. in view of Proffitt et al. as applied to claims 40-42 and 44-48 above, 
and further in view of Dunlay et al. (US Patent 5,989,835, in IDS filed 5/19/04). 

4. Marks et al. in view of Proffitt et al. make obvious the identification of internalized 
receptors wherein the cells contain internalized green fluorescent proteins that report on 
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cells that contain the internalized receptors and wherein Proffitt et al. teach a 
computerized scanning system that scans and quantifies the fluorescence in cells to 
determine the number of cells. Internalizing antibodies in an affinity matrix or solid 
support are at taught Marks (col. 13, lines 56-62) as required by claims 40-42. However, 
Mark and Proffitt et al. do not teach the images of the array to obtain both low and high 
resolution images of those array locations that contain internalized cell surface receptor 
proteins. 

5. Dunlay et al. teach providing cells containing fluorescent reporter molecules in an 
array of locations and scanning numerous cells in each location with a fluorescent 
microscope (Abstract). The whole area of the plate can be imaged (col. 1 , lines 32-37) 
where cells have been treated with fluorescent reagents such as GFP and expressing 
GFP in cells for use as reporter molecules (col. 2, lines 11-53). Further Dunlay et al. 
teach imaging the array of cells at a low resolution and imaging particular locations in 
the microplate at a higher resolution (col. 5, lines 19-27). 

6. It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to have implemented the imaging technique of Dunlay et 
al. to image the cells with internalized GFP reporter molecules that report on 
internalized receptors as taught by Marks, Kallal et al. and Proffitt et al. One of skill in 
the art would have been motivated to use the multi-resolution imaging technique of 
Dunlay et al. in the method to be performed by the computer readable media-contained 
instructions of Marks, Kallal et al. and Proffitt et al. because Dunlay et al teach that 
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using two resolutions improves the overall throughput of the screening system (col. 4, 
lines 25-27). 



RESPONSE TO ARGUMENTS 

18. Applicant's arguments filed 2/1 8/2008 have been fully considered but they are 
not persuasive. 

1 9. Applicants argue (Remarks, page 5, 1J4-5) that Marks does not teach any 
methods for identifying, much less measuring receptor internalization. 

20. In response, Marks teaches "The invention provides methods of identifying 
internalizing anitbodies and internalizing receptor ligands as well as the internalizing 
receptors bound (col. 1, lines 20-25)." Furthermore, Marks teaches that the “methods 
of this invention can also be used to identify internalizing receptors and/or internalizing 
receptor epitopes (regions of the receptor that when bound induce internalization).” This 
is an identification of “receptor internalization" as argued by Applicants because Marks 
teaches that “when internalizing antibodies or polypeptides so bind, they permit isolation 
of the cell bearing the internalizing receptor and isolation of the receptor and/or receptor 
epitope itself (i.e. in other words, the internalizing receptor and/or receptor epitope is 
identified). 

21 . Furthermore, Marks in view of Kallal et al. teach a method of identifying the 
internalization of the (3 2 AR receptor (i.e. measuring receptor internalization, as argued 



by Applicants) by labeling the p 2 AR receptor with GFP to form p 2 AR-GFP. 
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22. Applicants have amended the claims and argue (remarks, page 6 1J6) that the 
labeled cell surface receptor protein in the individual cells are assessed while Marks 
teaches labeling antibodies or bacteriophase and assessing internalization of the 
labeled antibodies or bacteriophage and not the labeling of the cell surface receptor 
protein. 

23. In response, Marks in view of Kallal et al. teach a method of identifying the 
internalization of the p 2 AR receptor (i.e. measuring receptor internalization, as argued 
by Applicants) by labeling the p 2 AR receptor with GFP to form p 2 AR-GFP. 

24. Applicants argue (Remarks, page 7, lf2) that Proffitt does not teach “calculating a 
number and/or percent of the individual cells that internalized the labeled cell surface 
receptor". 

25 . Proffitt et al. however teaches a computerized scanning system and algorithm 
(page 207, col. 1 , If 3) that is able to measure the relative cell numbers (page 204, col. 

1 , lines 1-4) that contain a fluorescent label. The total relative fluorescence intensity for 
the entire well containing cells is determined, “which is proportional to cell number” 

(page 207, col. 1 , 1f4 to col. 2, ^ 1 ). Figure 3 shows the number of cells per well, which 
is nevertheless, a calculation of the number of “individual cells", as recited in claim 1. 
Furthermore, it is noted that Kallal et al. teach the visualization of individual cells that 
have internalized the GFP labeled p 2 AR (receptor). Figures 2-5 show the counting of at 
least one cell that has internalized the receptor protein. 

Applicant's arguments with respect to claims 40-43 have been considered but are 
moot in view of the new ground(s) of rejection above. 
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Applicants argue that Dunlay does not cure the deficiencies of Marks. It is noted 
that Marks in view of Proffitt in view of Kallal et al. in further view of Dunaly do teach all 
of the limitations of the claims. 



Conclusion 

1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anna Skibinsky whose telephone number is (571) 272- 
4373. The examiner can normally be reached on 8 am - 5:30 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Marjie Moran can be reached on (571) 272-0720. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Anna Skibinsky, PhD 
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/Lori A. Clow, Ph.D ./ 

Primary Examiner, Art Unit 1631 




